Abstract. The rotation modulation technology of Inertial Navigation System (INS) is an error auto-compensation technique. In order to study the effects of the initial attitude to the influence of error propagation character of single-axis rotation INS, the single-axis rotation INS error model was built, and error propagation equations of Strap down Inertial Navigation System(SINS) was deduced and obtained from which the function between equivalent constant error of inertial device, then analysis the modulation form of gyro constant drift in single-axis continuous rotation and those influences to systemic error, and design the simulation experiments in arbitrary initial attitude, which shows that the best rotation modulation result appeared in horizontal condition.
Introduction
The rotation modulation technology is one of the main directions of inertial technology [1] [2] [3] , whose essence is error auto-compensation technology [4] [5] [6] . Article [7] raised the systemic error of non-rotating SINS; Article [8] proposed the concept of gyro constant drift and applied multi-position alignment scheme; Article [9] analyses error propagation character of INS. At present, the premise of the analysis of error propagation character of single-axis rotation INS is n b  CI , but carrier coordinate system is generally different from navigation coordinate system in laboratories or other places, so it is necessary to discuss the body initial attitude n b C to the effects of error propagation character of single-axis rotation INS.
Auto-Compensate Principle of Rotation Modulation

Systemic Error Propagation Equation Under Static Base
Under the condition of static base, 
According to error equations,  is not taken into account when establishing error equations on 
The characteristic roots of Eq. (5) is can be written as
into Eq. (14) and inversion Laplace transform, we can get analytic solution of longitude error  .
Under the condition of ignoring the oscillation term in the analytic expression, reserving of values and accumulation, the function relationship between the equivalent error of inertial devices and the system error can be obtained: 
Auto-Compensate Principle of Gyro Constant Drift
Modulation of gyro real error in navigation coordinate can be given as
Where Eq. (2) For the real single-axis inertial navigation system, in order to provide true heading for IMU in the test and use of the process angle, whose purpose is analyzing the alignment or accuracy of navigation, IMU has the function of automatic zero return function, so that it is coincidence between the s coordinate system and the b coordinate system. At this point, the azimuth reference prism or high precision north seeking instrument can provide the true value of the heading angle for the IMU and the carrier. 
From Eq. (12) , we know that on the one hand, at the time of n b  CI , the single-axis continuous rotation does not produce the constant term and accumulation of the state variables because single-axis continuous rotation can still change the gyro drift in the vertical plane of the rotating shaft and the integral of the whole period is zero; on the other hand, the gyro drift in the direction of the rotation axis produces a projection in the horizontal plane of the navigation coordinate system, which is related to the specific numerical value of the attitude angle.
Particularly, when 
Simulation Test and Analysis
In order to directly reflect the self-compensation effect of the rotating modulation process, the simulation experiment is based on the single axis continuous rotation scheme. In particular, the simulation process uses the MATLAB symbolic mathematical toolbox, starting from the model (1) system error model, to carry out the Laplace transform and inverse transform of symbolic expression. Finally, to make the analytical expression of theoretical derived from Eq. (11) and MATLAB symbol operation each other, the parameters of Laplace transform are substituted into the formula to get the corresponding image.
Error Propagation Simulation of Carrier System and Navigation System
In 0 t time, the coordinate system of the carrier, the navigation coordinate system and the IMU coordinate system are the same, or that is figure 1 , the constant error of the heading angle and latitude is caused by the gyro constant drift, and what`s more, the error of the time accumulation is more serious besides error caused by the propagation of periodic oscillations without rotation modulation. The single axis rotation modulates the gyro constant drift into parameter of periodic variation the vertical plane of the rotation axis, of which the result is zero in the horizontal plane after integration, which makes that the navigation error of the constant term and accumulation item is obviously decreased with the constant drift of the horizontal gyro in the formula (11). The simulation results are in agreement with the theoretical analysis.  can`t be accurately obtained besides   0,0 when the true value of  is unknown or there is an error. In order to achieve the optimal rotation modulation effect and simplify the operation process, there is a level device to modulation carrier level that are 0, 0   . It should be as far as possible to choose a relatively flat terrain, if it is difficult to accurately leveling when vehicles carry out the initial on time out-door.
Error Propagation Simulation of System and Navigation System in Any Attitude
Conclusion
In this paper, based on the error model of the SINS of rotational modulation, the error propagation equation of SINS is derived under the condition of static base, the function relation between the equivalent constant error of inertial device and the system error is obtained, the modulation form of gyro constant drift and its influence on the system error are analyzed when single-axis continuous rotates, The error propagation characteristics of gyro constant drift in the attitude of any carrier are simulated and the results are obtained: the rotation modulation effect is the best when the carrier is in horizontal state.
